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@ Apparatus for changing the frequency of motion of a pusher.

An apparatus for changing the fréquency of motion of a core-pusher device for a rewinder in relation
to the feeding speed of the web material to be wound, comprises means for the actuation of the pusher
which are kinematically connected to the driven shaft of an epicyclic gear train which includes two
driving shafts and a driven shaft. A first driving shaft of said gear train is kinematically connected to a
member rotating at a speed proportional to the feeding speed of the web material, and the second
driving shaft of said gear frain is kinematically connected to a correction motor means.
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The invention relates to an apparatus able to
change the frequency of motion of a pusher member,
while maintaining the introduction speed steady. In
particular, the invention relates to a pusher for the
introduction of cores into a rewinder for the formation
of rolls or logs of ribbon-like or web paper material.

In the following, reference is made in particular to
a core pusher for rewinders, but the apparatus dis-
closed herebelow and in the claims may have also dif-
ferent applications whenever it is necessary to modify
the frequency of motion of a first member with respect
to the motion of other mechanical members which
make up the machine wherein the first is inserted,
without changing the speed at which the first member
is moved.

The invention relates also to a rewinder with an
apparatus of the above-mentioned type, and a
method for modifying the length and/or the number of
perforations on a web wound in a roll, by using an
apparatus of the above-mentioned type.

In the rewinders for the formation of logs of rib-
bon-like material, means are provided defining a nip
wherein there is inserted a core on which subse-
quently a pre-determined quantity of ribbon-like ma-
terial is wound, which material may be perforated or
not along tear lines, for the subsequent production, for
example, of rolls of toilet paper, all-purpose wiper and
the like. Irrespective of the means used to carry out
the winding, which may comprise a system of intro-
duction speed steady. In particular, the invention
relates to a pusher for the introduction of cores into a
rewinder for the formation of rolls or logs of ribbon-like
or web paper material.

In the following, reference is made in particular to
a core pusher for rewinders, but the apparatus dis-
closed herebelow and in the claims may have also dif-
ferent applications whenever it is necessary to modify
the frequency of motion of a first member with respect
to the motion of other mechanical members which
make up the machine wherein the first is inserted,
without changing the speed at which the first member
is moved.

The invention relates also to a rewinder with an
apparatus of the above-mentioned type, and a
method for modifying the length and/or the number of
perforations on a web wound in a roll, by using an
apparatus of the above mentioned type.

In the rewinders for the formation of logs of rib-
bon-like material, means are provided defining a nip
wherein there is inserted a core on which subse-
quently a pre determined quantity of ribbon-like ma-
terial is wound, which material may be perforated or
not along tearlines, for the subsequent production, for
example, of rolls of toilet paper, all-purpose wiper and
the like. lirespective of the means used to carry out
the winding, which may comprise a system of cylin-
ders forming a nip, a system of belts, a combination
of belts and cylinders or the like, the cores are nor-
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mally inserted into the nip wherein the winding begins
by means of an oscillating or rotating pusher member,
whose oscillation or rotation is driven by a kinematic
chain comprising, for example, cam members which
determine the motion of the pusher, and thus the
insertion of the core, after a predetermined length of
web has been wound on the log in the course of for-
mation.

The known rewinders may comprise cutting
means, for example, in the form of a roller and coun-
ter-roller, to cut the web at the end of the winding of a
log and to start the winding of the nextlog. In this case,
the core must be inserted into the winding space so
as to be positioned correctly with respect to the lead-
ing edge of the cut web. In other cases, no specific
means are provided for the cut ,and, at the end of the
winding of a roll, it is the core itself, introduced in due
time and in correspondence of a perforation line,
which causes the tearing of the web, for example, by
cooperating with the surface of one of the cylinders
defining the nip for the insertion of the said core.

The systems currently used are particulary rigid,
inasmuch as they do not allow a programming of the
pusher motion except by mechanical means.
Moreover, once the motion of the pusher has been
programmed, it is extremely difficult, other par-
ameters being left unchanged, to change the rate of
introductions—that is to say, the frequency of the
pusher motion while maintaining the motion of the
same pusher unchanged during the insertion phase;
since, to this end, it is necessary to dismount a cam
system, together with the relevant transmission, and
replace the system. In particular, in the production of
logs of paper material or the like, as well as in other
applications, it would be suitable, instead, to have the
possibility of easily and rapidly adapting (possibly
without stopping the machine) said introduction fre-
quency in order, for example, to vary the length of ma-
terial being wound on the individual roll and/or the
number of perforations on each roll in case of perfo-
rated paper. In case of perforated ribbon-like material,
the relative position between a perforation line and a
newly-inserted core is of particular importance in that
the tearing of the ribbon-like material, before starting
the winding of a new roll, must take place in corres-
pondence of a perforation line. The device for control-
ling the pusher must, therefore, ensure a high
accuracy during the insertion phase of the core to
ensure a correct working of the rewinder.

It is an object of the invention to provide an
apparatus which allows the operating frequency of a
pusher to be changed and possibly programmed in a
simple and rapid manner, also without stopping the
machine wherein the pusher is applied.

It is a further object of the invention to provide a
rewinder comprising members for feeding a ribbon-
like material, members defining a winding space and
a pusher member for the insertion of cores into said
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space, wherein the frequency of operation of said
pusher may be easily changed and programmed, also
without stopping the machine.

Substantially, an apparatus for changing the fre-
quency of motion of a core-pusher for a rewinder, with
respect to the feeding speed of the ribbon-like ma-
terial to be wound, comprises, according to the inven-
tion, means for driving the pusher which are
kinematically connected to the driven shaft ofan
epicyclic gear train including two driving shafts and a
driven shaft, a first driving shaft of said gear frain
being kinematically connected to a member rotating at
a speed proportional to the feeding speed of the rib-
bon-like material, and the second driving shaft of said
gear train being kinematically connected to a correc-
tion motor means.

In practice, the epicyclic gear train may be a dif-
ferential; the gear casing of the differential is kinemati-
cally connected to the member rotating at a speed
proportional to the feeding speed of ribbon-like ma-
terial (N); and the cormrection motor means is kinemati-
cally connected to one of the axles of said differential,
while the other of said axles is connected to a means
for the actuation of the pusher.

The pusher may be of rotating type or of oscillat-
ing type and driven by a cam kinematically connected
to the driven shaft of the gear train.

To the roller rotating at a speed proportional to the
feeding speed of the ribbon-like material, an encoder
orother speed sensor may be associated, able to pro-
vide a signal according to which the rotation speed of
the correction motor is determined.

More generally, the invention relates to an
apparatus for modifying the frequency of motion of a
pusher member by ieaving motion of the pusher
unchanged during its active phase, comprising a
source of uniform motion from which the input motion
to an epicyclic gear train is derived. The driven shaft
of said epicyclic gear train being kinematically con-
nected to members for driving said pusher member,
the second driving shaft being kinematically connec-
ted to a correction motor means whose rotation deter-
mines a modification in the frequency of operation of
the pusher member. This apparatus may be applied
to rewinders, but it may be effectively used also in
other applications where similar problems may arise.

The invention also refers to a rewinder compris-
ing means which define a space for the formation of
a roll of ribbon like material on a core, and a pusher
member for the insertion of the cores into said space,
characterized by comprising an apparatus as set forth
above, for the control of the pusher motion.

Further embodiments of the rewinder according
to the invention are indicated in the attached claims.

The invention also refers to a method for modify-
ing the length of a wound ribbon-like material, or the
number of perforations in a webwoundonacoreina
rewinder, with means for the insertion of the core into

10

15

20

25

30

35

40

45

50

the winding region, characterized in that the length of
the wound web is modified by changing the motion of
the core pusher means with respect to the feeding
motion of the ribbon-like material.

With the above and other objects in view, more
information and a better understanding of the present
invention may be achieved by reference to the follow-
ing detailed description.

DETAILED DESCRIPTION

For the purpose of illustrating the invention, there
is shown in the accompanying drawings a form
thereof which is at present preferred, although it is to
be understood that the several instrumentalities of
which the invention consists can be variously
arranged and organized and that the invention is not
limited to the precise arangements and organizations
of the instrumentalities as herein shown and des-
cribed.

In the drawings, wherein like reference charac-
ters indicate like parts:

Fig. 1 shows a schematic side view of a rewinder
in which the apparatus according to the invention may
be applied.

Fig. 2 shows diagrammatically the device for driv-
ing the pusher of a rewinder of the type shown in Fig.
1.

Fig. 3 shows a section view taken on the broken
line IH-111 of Fig. 1.

Schematically shown in Fig. 1 is a type of rewin-
der on which the apparatus according to the invention
could be possibly applied. It will be appreciated, how-
ever, that the same apparatus may be applied also on
rewinders of different type.

Indicated by numeral 3 in Fig. 1 are two rollers for
feeding a web N of material to be wound in rolls, such
as paper for all-purpose wiper, toilet paper or the like.
Numerals 5 and 7 indicate a counter-roller and a cut-
ting roller which are intended to provide a series of
perforations on the web being spaced apart a pre-
determined constant distance and defining the tear
lines. Downstream from the perforation unit 5, 7, there
is provided a cylinder 8 which moves the web N
towards a nip 12 formed by two winding rollers indi-
cated by 9 and 10. A roller 14 carried by an arm 16
pivoted at 18 defines, along with the rollers 9 and 10,
a space wherein a log R of ribbon-like material is for-
med. The mobile roller 14 is also intended to control
the diameter of the log in the course of formation and
to cause, in a known manner, the discharge of the for-
med log along a surface 20. The core A1, which is to
be introduced within the nip 12 (up completion of the
log R being wound on the preceding core indicated by
A2) is pushed into the nip 12 by a pusher 22 oscillating
in the direction of arrow f22. When the core A1 is intro-
duced into the nip 12, the web between the log R and
the core A1 is torn so that the winding of a new roll
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may be started with the anchorage of the leading free
edge of the web N on the core A1. The introduction of
the core must take place with precise timing so as to
ensure a correct mutual positioning between the core
and the perforations on web N. Thus the tearing will
occur in correspondence of the perforation and the
free edge of the web anchored on the core on which
an adhesive has been spread. The tearing of the web
may take place in various ways, for example, as des-
cribed in the ltalian patent application No. 9436 A/89,
or in the ltalian patent application No. 9448 A/89, as
well as in the ltalian patent application No. 9519 A/81
(corresponding to the German patent application DE-
A-32 25 518). Provision may also be made for the web
to be cut upstream the nip 12 instead of being torn, as
described, for example, in the Italian patent appli-
cation No. 9502 A/81 (corresponding to the German
patent application DE-A-32 17 628). the content of the
above-mentioned patent applications is incorporated
in the present description.

The cores A are fed to the winding region by a
continuous conveyor 24 defining a plurality of seats
26 forreceiving the cores A picked up from a core con-
tainer 28. Associated to the conveyor 24 is a tank 30
of adhesive, with a roller 32 and a counter-roller 34 for
the application of annular strips of adhesive onto the
cores transported by the conveyor 24,

Fig. 2 schematically shows the apparatus accord-
ing to the invention being applied to a rewinder having
a construction of the type shown in Fig. 1, while Fig.
3 shows an illustrative section taken on line HI-IIl of
Fig. 2.

As can be seen in these figures, to the perforation
roller 7, an encoder 41 is associated, which deter-
mines (depending on the application) the number of
revolutions of the roller 7 and thus the number of per-
forations carried out on the web N, and/or the length
of the web being fed, and/or the rotation speed of the
roller 7.

Driven around a toothed pulley 43 fixed to roller
7 is a toothed belt 45 which transmits the motion to the
gear casing 47 of a differential 49 supported by the
frame 51 of the rewinder. The gear casing 47 of the
differential 49 rotates, therefore, at a speed strictly
depending on the rotational speed of the perforation
roller 7. A first output axle 53 of the differential 49 is
connected, through a reducer (not shown), to a cam
55 with which a follower 57 borne by the pusher 22 is
made to cooperate for driving the oscillation of the
said pusher 22.

On the second axle of the differential 49 a toothed
pulley 59 is keyed on which there is entrained a
toothed belt 61 which is further entrained on a toothed
pulley 63 keyed on the take-off shaft of a motor 65
which is carried by the frame 51. Associated to the
motor 65 is an encoder 67 which detects the number
of revolutions and fractions of revolution of the said
motor 65.
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The operation of the apparatus is as follows:
When the axle connected to the motor 65 is ata stand-
still, the gear ratio between the axis 53, on which the
came 55 is keyed, and the perforation roller 7 is pre-
set to such a value as to cause an oscillation of the
pusher 22 after a predetermined number of perfor-
ations, i.e., after the winding of a pre determined
length of web on the log R. The profile of the cam 55
and the speed of the shaft 53 are such as to determine
a correct introduction of the core into the nip formed
by the winding rollers 9 and 10. By indicating the rota-
tion speed of the differential casing with W, which
speed is rigidly dependent on the rotational speed of
the perforation rollers 7 and 9 and thus on the web
feeding speed, and indicating the rotation speeds of
the two differential axles with w1 and w2, the following
relation exists:

W = Awl + Bw2 (I)
wherein A and B are real numbers depending directly
on the internal ratio of the differential. It thus results
that the speed of the first axle on which the cam 55 is
keyed depends on the rotational speed of the second
axle which is mechanically connected to the motor 65.

If, during a winding cycle, the motor 65 is driven
into rotation for a pre-determined number of revolu-
tions, there occurs a temporary variation of the rota-
tion speed of the second axle and thus, automatically
(according to equation I, wherein W remains con-
stant), a variation of the rotational speed of the first
axle and, thereby, also of cam 55. Since, on the other
hand, the angle of rotation performed by the cam 55
is determined by the integral of the rotational speed,
it then results that the arc traveled on the whole by the
cam 55 over the unitary time may be made to vary
through the rotation of the motor 65 and thus of the
second axle of the differential 49. That is to say, the
time necessary to complete a revolution of the cam
55, which corresponds to the time elapsed between
the insertion of a core and the insertion of the next
one, may be modified through the motor 65.

Since, on the other hand, the speed of the web N
being fed is constant, this variation corresponds to a
variation in the length of the web wound on an indivi-
dual roll and/or to a variation in the number of perfor-
ations on an individual roll. therefore, when it is
desired to wind on the roll being formed an amount of
web greater or less than that resulting from the trans-
mission ratio between the perforator roller 7 and the
cam 55, when the motor 65 is not rotating, it is suffi-
cient to drive the motor 65 into rotation, between two
subsequent insertions at a number of revolutions
and/or fraction of revolution, and each revolution or
fraction of revolution of said motor will cause an incre-
ment or decrement (depending on the direction of
rotation of the motor 65e) of the material wound on the
roll in the course of formation.

In this way, it is possible to program any length of
web, as given by the transmission ratio between the
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roller 7 and cam 53 and by the correction (positive or
negative) provided by the motor 65. to have all the
logs equal to each other, the cormrection is to be per-
formed upon every winding cycle. In order not to mod-
ify the motion of the pusher during the insertion, it is
necessary that the correction takes place when the
pusher 22 has completed an introduction, or when it
is in the low position, that is, in the position in which
it receives the new core from the conveyor 26 and in
which the roll in progress is not yet completed.

To this end, it will be sufficient that the motor 65
be put into rotation when the follower 57 has just pas-
sed the highest point of the profile of cam 55. The con-
trol signal which starts the motor 65 may be obtained
in any way as long as it is suitable to reach the above
end. It is important, however, that the correction be
ended before the pusher 22 begins the next upwardly
directed osciliation.

Since the ribbon-like material may be fed at diffe-
rent speeds and since, therefore, the time interval be-
tween the insertion of two successive cores may vary,
it is possible fo provide, to prevent the correction may
be the motor 65 from being too slow or too fast, that
the rotational speed of the said motor 65 be controlled
according to the speed of roller 7 detected by the
encoder 41.

With the use of a microprocessor, diagrammati-
cally indicated by 69, or of other suitable means, it is
then possible to program the motion of motor 65 and,
as a consequence, the number of perforations and/or
the length of web wound on each roll R in the course
of formation in the rewinder. The encoders 41 and 67
supply the necessary input data. When itis desired to
change the length of wound web or the number of per-
forations on the wound web, it is sufficient to transmit
the new winding parameters to the microprocessor
69. The machine, starting from the cycle next to the
entry of the new parameters, and with no need of stop-
ping the apparatus or other interventions, will produce
rolls corresponding to the new parameters being set.

It is to be understood that the present invention
may be embodied in other specific forms without
departing from the spirit or special attributes hereof,
and it is therefore desired that the present embodi-
ments be considered in all respects as illustrative, and
therefore not restrictive, reference being made to the
appended Claims rather than to the foregoing descrip-
tion to indicate the scope of the invention.

Claims

Claim 1: An apparatus for changing the fre-
quency of motion of a core-pushing device for a rewi-
nder in relation to the feeding speed of the web
material (N) fo be wound, comprising means (55) for
the actuation of the pusher (22), which are kinemati-
cally connected to the driven shaft (53) of an epicyclic
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gear frain (49) which includes two driving shafts and
a driven shaft, a first driving shaft of said gear train
being kinematically connected to a member (7) rotat-
ing at a speed proportional to the feeding speed of the
web material (N), and the second driving shaft of said
gear train being kinematically connected to a correc-
tion motor means (65).

Claim 2: An apparatus according to Claim 1, whe-
rein: the epicyclic gear train (49) is a differential; the
differential case (47) is kinematically connected to the
member (7) rotating at a speed proportional to the
feeding speed of the web material (N); and the correc-
tion motor means (65) is kinematically connected to
one of the axles of said differential, while the other of
said axles is connected to a means (55) for the actu-
ation of the pusher (22).

Claim 3: An apparatus according to Claim 1 or 2,
wherein the pusher (22) is driven by a cam (55)
kinematically connected to the driven shaft (53) of the
gear train.

Claim 4: An apparatus according to one or more
of claims 1 or 2, wherein an encoder (67) is associated
to the correction motor means (65).

Claim 5: An apparatus according to one or more
of claims 1 or 2, wherein an encoder (41) is provided
which is associated to the roller (7) rotating at a speed
proportional to the feeding speed of the web material
(N).

Claim 6: An apparatus according to any one of
claims 1 or 2, comprising programmable means for
contfrolling the motion of the roller rotating at a speed
proportional to the feeding speed of the web material
(N).

Claim 7: A rewinder comprising means (9, 10, 14)
defining a space (12) for the formation of a log (R) of
web material (N) on a core (A2) and a pusher member
(22) for the insertion of the cores into said space (12),
characterized by including apparatus for controlling
the pusher (22) motion.

Claim 8: A rewinder according to Claim 7, whe-
rein perforator means (7, 9) are provided for carmrying
out perforations on said web material, and wherein
the motion for the epicyclic gear frain is derived from
said perforator means (7, 9).

Claim 9: A rewinder according to Claim 7, includ-
ing any one of the apparatus of Claims 1-6.

Claim 10: A rewinder according to Claim 7 or 8,
wherein to one of the rollers disposed along the path
of the ribbon-like material (N) rotates at a speed pro-
portional to the feeding speed of the web material, an
encoder (41) able to detect the feeding speed of the
web material, said encoder supplying a signal for con-
trolling the rotational speed of a correction motor (65).

Claim 11: A rewinder according to one or more
Claims 7 or 8, wherein the pusher member (22) is pro-
vided with oscillating motion and is driven by a rotat-
ing cam,

Claim 12: A rewinder according to one or more of
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Claims 7 or 8, wherein the pusher member is provided
with rotary motion.

Claim 13: A rewinder according to one or more of
Claims 7 or 8 wherein there are provided two winding
rollers (9, 10) forming a nip (12) for the insertion of the
core, and a third roller (14) for controlling the diameter
of roll (R).

Claim 14: A method for changing the length of a
ribbon-like material (N) wound on a core in the wind-
ing region of a rewinder, inserting the core into the
winding region and modifying the length of the wound
web by varying the operation frequency of the means
for the insertion of the core, with respect to the feeding
motion of the ribbon-like material.

Claim 15: A method for changing the number of
perforation lines in a web material (N) wound on a
core (A) in the winding region of a rewinder, inserting
the core into the winding region, varying the number
of perforations by varying the operation frequency of
the means for the insertion of the core, with respect
to the feeding motion of the web material.

Claim 16: A method according to Claim 14 or 15,
wherein the variation of the operation frequency of the
core insertion means is operated by temporarily vary-
ing the transmission ratio between a member (7) rotat-
ing at a speed proportional to the feeding speed of the
web material and the cam (55) controlling the core
insertion means.

Claim 17: An apparatus for changing the fre-
quency of motion of a first member (22) while leaving
its motion unchanged during its active phase, com-
prising a source of uniform motion (7) from which the
input motion to an epicyclic gear train (49) is derived,
the driven shaft (53) of said epicyclic gear train being
kinematically connected to members for driving said
first member (22), the second driving shaft being
kinematically connected to a correction motor means
(65) whose rotation determines a modification in the
frequency of operation of the first member.
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